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1-09  ARRAIG9<WT  OF  REPORT 


This  report  is  sub-dlvi'iee?  as  followsi 


Section  I 
Section  II 
Sacticn  III 
Section  IV 
Bibliography 
Exhibits 


Introduction 

Drainage  Area  Gamete rls tics 
H^irolo® 

Artificial  Flood  Potentialities 


1-04  EQUIVALENT  ENGLISH  --METFI 0 TEEMS. 

Both  English  and  metric  toms  are  used  in  this  report.  The 
following  table  presents  oorrr*rsion  factors  for  cor  Yen  lent  re  forenoe. 
To  reduce  A to  9,  multiply  A by  P.  To  reduce  B to  A,  multiply  B by  0* 


111  it  A 

Factor  F 

Factor  0 

Chit  B 

mi-3  (mi.) 

1.60995 

.62197 

Kilometers  (to.) 

Meters  (»<) 

9,2808 

.30480 

Feet  (Ft.) 

Meters 

39.370 

.025400 

Inches 

Coble  Motor  00) 

35.3145 

.023317 

Cubic  Feot  (Cu.Ft.; 

Acro-foot 

43560. 

.000022957 

Oublc  Feet 

Acre-feet  (Ao^ft) 

1233*5 

.00061071 

Cubic  Meters  (10) 

3ecor.d-fe<rt  (cfs) 

1.9835 

.50417 

Ao-ft  per  24  hrs. 

Miles  per  hour 

1.4667 

.66162 

Feet  per  Seoond 

Meters  per  seoond 

3.2808 

.90480 

Feet  per  second 

He tors  per  sooond 

2.2969 

. 44704 

Miles  per  hour 

1-05  ABBREVIATIONS  AKB  DEFINITIONS  . 

• 

The  following  abbroria tiona  am  used  In  this  report t ra  for 
meters,  \ss  for  kHo’r»tv>ra,  and  m3 /see.  for  cubic  meters  per  second. 
Definitions  of  tent  applicable  to  stage  and  discharge  are  definod 
on  Exhibit  1. 

1-06  REFFIOJCSS, 

AH  references  used  In  the  tort  and  in  the  exhibits  of 
this  rep  »rt  are  listed  in  tho  bibliography  at  the  end  of  the  text. 
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SECTIOfi  II 


DRAINAGE  AREA  CHARACTERISTICS 


2-01  GENERAL. 


a.  References  1,  2,  and  3 in  the  bibliography  section  of 
;>.1j  report  present  detailed  descriptions  of  tho  Danube  River  Basin 
nnd  its  connecting  waterways . 


b.  Detailed  description  of  the  Danube  River  in  this  report 
will  apply  only  to  the  roach  of  river  affected  by  the  operation  or 
demolition  of  K&chlei  Dar,.  TTe  roach  considered,  extends  from  the 
nouth  of  the  Isar  River,  Ocimny  to  Engelhartssell,  Austria. 


2-02  TOPOGRAPHY. 

a.  Exhibit  2 is  a n np  showing  tho  general  layout  of  the 
Danube  River  Basin  above  Passau,  Oemsny,  and  its  connecting  water- 
ways . Exhibits  3 and  4 are  sVotch  maps  depicting  crossings  and 
irproveromts  of  the  reach  of  the  Danube  River  influenced  by  tha 
operation  at  f&chlrt  Dan. 


b.  Drainage  areas  of  the  Upper  Denube  River  at  the  con- 
fluence with  its  nojor  tributaries  are  as  followsi 


Danube  River  Dminago  area 

bolcrw  mouth  of  in  samrt  kllsraeU  rs 


I Her 
Lech 

Altmuchl 

RegTn 

Isar 

Xlili 


7,471 
19,258 
26, 2U 
35,385 
47,110 
76,604 


c.  All  elevations  roforrud  to  in  this  report  are  it.  neters 
above  the  Adriatic  Soa,  or  *ifcer  Adrla"  datum,  which  is  the  old 
Austrian  altitude  reference. 


d.  Distances  along  the  Lamfce  River  channel  referred  to 
herein,  txilcss  otherwise  noted,  refer  to  the  distance  in  kilometers 
upatrevn  f ren  th*  nouth  of  the  Ihndbc  River  at  SulinA,  fcm&nia  on 
the  ?*acfc  Soa,  1 

2-03  RIVER  CHANNEL  Q:AP./ OTEJUSTICS . 

a.  From  the  nouth  of  the  Isar  River  below  Deggcndorf  to 
Hoflrirchcn,  about  25  kl  lone  tors,  the  Danube  River  flows  through  a 
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wide,  flat  valley,  witn  -nr  graalents.  The  river  is  held  in  its  banks 
along  this  reach  by  the  construction  of  flood-control  dikes  supplo- 
m*Viied  by  several  punping  plants  which  operate  behind  the  dikes  during 
high  stages  In  the  river.  Ej&ibit  4 is  a sketch  map  showing  the  loca- 
tion cf  fl<yvi -control  dikes  and  cvr^lng  plants  along  this  reach. 

b.  In  the  reach  from  Bofkirchen  to  FOachlet  jolt.,  about 
26  kilometers,  the  Dan\±>e  River  is  ponded  by  the  dam.  Before  con- 
struction at  Kachlet  Dam  this  section  of  the  river,  kncrwi  as  the 
Bavarian  vachlet,  was  characterised  by  a wide',  shallow  channel, 
interrupted  by  outcrops  of  large,  cubical  rocks  and  great  changes 
in  slope  (from  0.2  r^ica  to  2.7  m/ton).  A navigation  channel  was 
blasted  and  dredged  through  this  roach  prim*  to  the  construction  of 
K&chlct  Da®,  but  the  channel  ranained  ahallcrw  and  treacherous,  ex- 
po dally  at  low  flows.  Duo  to  the  steep  gradients  of  the  river 
channel,  *run-cf-tbu-river*  regulation,  and  the  lmr  head  mintained 
at  t^chlsjt  Dsn,  there  is  relatively  little  sediment  deposi.ted  in  tho 
reservoir,  (hnnnel  depths  in  this  reach  vaiy  from  2,0  to  11.3  meters 
at  moan  low  discharge  and  from  5*0  to  11,3  meters  at  mean  higfr  dis- 
charge under  norm!  pool  conditions,  With  no  oontrol  at  Kabhlot  Dam 
channel  depths  would  be  decreased  and  range  frm  1.3  to  1.5  meters 

mean  lo»  discharge  and  from  2.3  to  4*0  meters  at  moan  high  dis- 
charger. a profile  of  this  reach  is  shewn  in  Exhibit  5,  and  channel 
widths  fear  tho  roach  arc  shown  an  Exhibit  6, 

c.  Tho  Danube  River  flews  thrcutfi  a narrow,  deep  channel 
with  hi#t,  rocjgr  banks  from  wachlet  Dam  to  the  mouth  of  the  Inn  River, 
a distance  of  about  five  kilometers.  From  the  confluence  of  the  Inn 
River  dc*ws stream  for  aporoxirately  70  kilometers,  the  Danube  River 
flows  throutfi  a narrow  valley  with  steep  channel  gradients,  so  that 
little  or  no  ponding  occurs  at  Any  stage.  Channel  depths  from  K&chlet 
Dan  (tor  2230,6)  tc  Cfecrncell  (tor-  2208.9)  vary  from  2 to  4 meters  at 
moan  low  stage  and  from  4 to  7 raters  at  mean  high  stage.  Exhibit  6 

is  a tabic  of  channel  widths  fear  about  30  kilometers  below  Kachlet  Dam, 
and  Exhibit  5 shows  ri  vrr  profiles  for  about  22  kilometers  bc-lcw  the  dam, 

2-0.  FLOOD  PLAINS. 

Tho  only  flood  plain  ilop"  the  Danube  River  near  Kachlct  Dam 
is  located  between  tho  mouth  of  the  Isar  Rivpr  and  Hofkirchen,  from 
26  to  52  kilometers  above  Kachlet  Dam.  This  plain  is  protected  from 
hifh  water  on  the  Dan<l>o  River  by  tho  construction  of  flood- control 
dikes  and  pteping  plants,  as  mentioned  in  par.  2-03,  a,  above. 

Exhibit  4 is  a sksteh-mp  of  this  arm. 

4-OJ  '/IGA  TICK. 


The  Ornate  River  is  navigable  from  the  mouth  at  the  Black  Soa 
to  Jlr,  Gerrany,  a distance  of  2,594  kilometers.  The  prims  purpose  for 
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constructing  Sachlet  Dftn  was  to  irprcve  ravlgnticn  oor.diticns  of  tho 
Deavdbc  RItj  through  thr  Bavarian  Sachlet  between  Vilahofer.  (tea  2249*1) 
and  Passau  (Vn  2225.2),  With  the  lock*  operating  at  Kachlet  Dam  it  is 
possible  tc  navi  gate  the  Danubo  River  from  Paasau  to  Regensburg 
(kr?  23 «3)  with  1.000-tcc  barges  loaded  to  650  tons.  Before  construc- 
tion of  Rachlet  Dora  it  was  possiblo  to  rstvigatc  from  Passau  to  VI 1- 
shjf *r.  only  with  vessels  weighing  loss  than  200  tons.  The  Danube 
Fiver  e c techie  t Dare  freezes  id  Idly  to  impede  navigation  for 

an  average  of  21  days  per  year.  Navigation  in  the  techlet  pool  is 
impeded  by  high  water  about  two  days  per  year . Exhibit  7 is  a route 
description  for  navigation  of  the  river  free*  Ptssau  (let  2225.2)  to 
Irlbach  (lot  2301).  Exhibit  6 shows  channel  widths  of  the  Danube  River 
from  Engelhnrtstell  (kn  2200.6)  to  Hoficirchon  (kr.  2256.7).  Exhibit  8 
presents  flow-duration  curves  for  Hofkirchm  and  Obcmtell.  Rnf ci 
enccs  1 and  4 present  detailed  navigation  data  for  the  Danube  River 
above  Passau.  Rofcrence  5 disci® sea  the  formation  of  ico  in  the 
Danubo  River. 

2-06  REGULATION  OF  THE  DANUBE  RIVER. 

a.  The  :vily  regulation  structure  existing  on  the  Danube 
River  between  Regensburg  (ten  2383)  and  Sulina  (the  mouth),  is  techlct 
Dam  at  river  kilometer  2230.6.  Control  structur »s  ab-vc  Regensburg 
could  not  affect  tho  operation  of  tech  lot  Dan,  therefore,  are  not  con- 
sidered within  the  scope  of  this  report. 

b.  This  dar  is  a rnson-y  and  oonerote  structure  with  an 
ov on-all  length  of  400  meters,  including  the  navigation  lucks  and 
pcxrerhouso.  It  Impounds  water  to  a depth  of  11.3  rotors  above  the 
sill  rf  tho  wolr  suction  at  normal  pool.  The  dsn  was  00  ns  true  tod 

for  two  purposes!  (1)  To  facilitate  tho  navigation  of  tho  Danube  River 
in  the  Bavariin  techie t abovo  the  deni;  and  (2)  To  provide  •run-of- 
tho- rlvor * Cedric  pewrer.  techlei  Dve  is  divided  into  three  main 
sections  1 (1)  A wolr— type  spill  section  containing  six,  vertical- 
lift  gatoo,  25  meters  wide  and  11.3  rotors  high,  separated  by  masonry 
piers  o tinCx,  ail*,  vlr. ^ discharge  cap 5 city  t£  6,0*j0 

rV/scc;  (2)  A powerhouse  containing  digit  turbines  with  a total  dis- 
charge capacity  of  700  w?/sec;  and  (3)  Two  navigation  locks,  each 
250  meters  long  and  24  meters  wido,  with  a naxlcwa  lift  at  lew  water 
of  9.2  meters.  Tho  Zfcmfce  River  is  ponded  for  a distance  of  about 
26  kllocrotors  ly  techlnt  Dam.  The  reservoir  formed  has  a storage 
capacity  ct  about  30,000,000  cubic  meters.  References  1 and  6 present 
details  of  the  construction  and  operation  of  Eichlot  Dam.  Exhibit  9 is 
a plan  drawing  t£  techlut  Dan,  and  Exhibit  10  shews  elevation  and 
cross-eoctlcnal  views  of  tho  dam. 
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The  hydrologioal  and  hydraulic  data  presented  in  this  report 
are  pertinent,  only  to  the  reach  of  the  Dundee  River  influenced  by 
Kachlet  Das.  These  data  are  generally  presented  in  f;raphical  fora  to 
facilitate  their  application. 

3-02  CLJWvTOLOGI . 

Climatological  data  for  Southern  Oerrmny  naybe  found  in 
References  2 and  7.  In  general  the  client*  of  the  tipper  Danube  River 
Sasin  is  characterised  by  frequent  periods  cf  sub-free* ing  temperature 
and  heavy  snowfall  in  the  tfinter,  and  moderately  high  temperature  in 
the  summer  With  occasional  high-intensity  rainstorms. 

3-C3  smsm-Vism  3 ta ticks* 

On  the  reach  of  the  Efenuhe  River  affecUd  by  Khchlet  Dan, 
the  only  stream^ging  stations  that  have  published  discharge  records 
are  located  at  Hoftcirchen  (ten  2256.7)  and  at  Obemrell  (ten  2208.9), 
with  records  since  1901*  Gages  also  exist  en  the  bridges  at  ”11- 
ahofen  (ten  2249*1)  and  Passau  (tea  2226.5).  The  highest  flood  of 
record  at  Fass&u  was  6,000  n?/ sec  in  1845*  Records  of  Danube  River 
gaging  stations  in  Gsna&qy  aw i Austria  are  tabulated  in  Reference  8. 
Exhibit  11  shows  discharge  fed  velocity  rating  curves  for  Hoflcirch^n, 
I’ass&u,  and  Obcmsell , 

3-04  RIVER -FLOW  CHARACTERISTICS  » 

a.  General.  The  Danube  River  above  the  mouth  of  the  Inn 
River  (ter.  2225.2),  is  characterized  by  an  anntal,  high-water  period 
in  May  or  June,  due  to  snor-mclt  In  the  headwater  areas,  and  several, 
am  U -volume  rises  in  the  sunscar  or  fall,  due  to  local  rains  tones* 

In  winter  th*  stage  is  often  raised  by  flooding  due  tc  ice- jars  In 
the  Dtestfce  River  above  E&chlet  Dwa.  The  rdnism  stage  at  Hofkirchcn 
is  generally  recorded  in  fall  or  early  winter.  However,  because  of 
olimtio  *nd  terrain  characteristics,  the  Dsnifco  River  at  Khchlot,  Dam 
oan  hive  high-water  stages  almost  any  time  of  year.  Exhibit  12  shows 
average  monthly  stage  variations  at  Hof  birchen  (ten  2256.7)  and  Cbern- 
®eli  v ten  and  Sshibit  8 shews  discharge-duration  curves  for 

Hofkirchcn  and  Cbcrnaell. 


3-04 


b.  ftlv-T  Velocities.  Ir  tho  roach  abrve  ifachlet  Dan 
(hr  2230.6)  to  HofVirchcn  (kr  2256.7),  average  surface  velocities 
vary  fror  0.6  to  5.5  feet  p<  r second  at  mean  l<x»  stage  arid  fren 
3.6  to  7,6  feet  per  second  nt  neon  high  stage  wider  nonml  'tool 
conditions.  Hcwevcr,  with  no  control  at  *hchlct  Daa,  average 
surface  velocities  for  this  roach  would  be  increased  and  range  fren 
1.8  tc  8.7  feet  per  second  at  no-w  low  stage  and  fror.  4.0  to  10.0  foot 
per  second  at  mean  higi  stage.  Fmc  Etch  let  Ihn  to  Obomzoll 
(ten  2208.9),  averago  surface  velocities  vary  frojr  2.8  to  9.9  feet 
j>»r  second  at  now  low  stage  and  from  7.0  to  12.5  feet  per  soccnd  at 
new  high  stage.  Average  surface  vd -cities  of  the  Danube  River 
fror  Hrifkirchen  to  Obcmsell  are  shewn  on  Exhibit  5 for  hi£i,  rear, 
and  lew  stages.  Stago-volocity-d ls charge  cvirvcs  arc  sh.  wn  for  Hof- 
Jfirchen  and  Oborr.tell  on  Exhibit  8. 
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ARTIFICIAL  FLOCT  P7TE7’ TIALITTES 


VCl  GDIERAL. 

&•  The  tern  "artificial  flood"  as  used  in  this  report 
applies  tc  any  major  increase  in  the*  extent  of  flooding,  *,ver  that 
norrnlly  prevailing  Tfith  existing  developments,  that  is  brou^it  about 
by  mnipulati  x.  cf  <xntrcl  structures,  fc reaching  of  dors,  or  levees, 
or  tasporary  darning  operations  de signed  to  create  flooding  conditions. 
In  this  report  the  following  three  typos  of  artificial  flooding  were 
considered* 


(1)  Major  flood  waves,  created  by  sudden  broaching 
of  a dan  to  re'aaso  large  quantities  of  impounded  water, 

(2)  Detrimental  streamQo*  variation,  in  *»i<* 
sudden  changes  ir.  discharges,  depths,  velocities,  and  widths  of 
streams  aro  brought  about  to  increase  difficulties  of  stroan-crossing 
operations  or  navigation,  such  as  mi^vt  bo  accomplished  by  opening  and 
closing  large  flood  gates  lntcnr.ittar.t]y  to  create  cyclical  flood 
waves  for  limited  distances  downstream, 

(3)  StilVwator  barriers,  sroated  by  flooding  land 
to  ton?  water  obstacles  or  to  reduce  trafficabilily,  using  such 
roans  as  broaching  levees,  sandbagging  dams,  or  diverting  flow  from 
canals.  Still  barriers  may  also  be  created  by  draining  aroas  nor- 
mally flooded  by  reservoirs  so  that  mui-flata  will  bo  formed. 

b.  There  arc  several  reaches  cf  the  Danube  River  and  its 
tributaries  In  Germany  and  Austria,  where  artificial  flooding  could 
be  applied  to  military  advantage.  This  report  xnsiders  only  the 
artificial  flood  potentialities  of  the  roach  of  the  Danube  River 
influmcod  by  ’frchlet  Dnm,  including  the  effects  on  this  roach  caused 
by  the  regulation  of  the  Iaar  River.  However,  the  artificial  flood 
potentialities  of  the  oitire  Dantfce  Rivt-r  should  be  considered  In 
planning  military  epo rations  in  Central  and  Eastern  Europe  • 

o.  The  following  moans  for  creating  artificial  flooding 
c jnditiens  on  the  Domfce  River  wore  considered? 

(1)  Deolltlun  ft  Khchlct  Cfcrs, 

(2)  Regulation  of  Xhchlot  Dan  to  create  cyclioal 
flood  waves  downstream, 

(3)  Possible  regulation  cf  the  Isar  Rivor  hydraulic 
structures  tc  create  artificial  fielding  conditions  cn  the  D&r.cbo 
Rivor  above  KfcchLit  Dam, 
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(4)  Possible  ewatier  -*f  atill-wft*«r  barriers  or 
rud-fiat?  byt  (a)  raising  the  p<y>l  behind  l&chlet  I**ra  by  suih  r^ani 
as  sandbagging  the  Ask,  or  (b)  draining  the  po'l  behind  !&chlet  Daw* 

4-02  4SXIFICIAI  PLOCC  *?.VK3. 

a.  Flood  Wfeve  Ores ted  by  Dx-oliticn  of  ^chlet  t>vn. 

(1)  Got  era  1.  In  the  determine  tier,  tf  conditions  under 
which  demolition  ms  o nsidorod  likely  to  occur,  it  was  assorted  that 
the  woir  section  of  the  dan  tDuld  be  the  first  and  roost  likely  section 
of  the  daw  to  be  danoMshod.  Demolition  of  the  powerhouse  tnuld  not 
increase  appreciably  the  peak  discharge  erf  a wave  caused  ty  the  daraoli- 
ticwi  of  tho  woir  socticr.,  because  of  tho  high  backwater  of foot  insult- 
ing from  the  narrowing  of  tho  river  channel  bolcw  the  dm.  In  event 
the  navigation  lock  gates  are  opoied  or  breached,  thore  be  nc 

of  fectivo  incroaso  in  the  peak  discharge  of  a flood  rave  released  by  tho 
dcnolition  cf  tho  woir  sootier,  duo  to  tho  long,  narrow  approach  channels 
above  and  bolow  tho  lock*  Quags  to  the  lock  ohanbers , hewevor,  will 
retard  futuro  navigation*  The  flood  wavs  vhich  woo  considered  to  be  tho 
post  likely  to  be  produced  by  tho  demolition  of  IC&chlet  Du  was  based 
cn  the  asmeptlcn  that  only  the  weir  section  of  tho  dan*  would  be  breaohea, 
leaving  the  powerhouse  and  locks  structurally  Intact.  With  the  reser- 
voir water  surface  at  nomal  stage  of  299*5  ® above  sea  level,  the  wave 
caused  by  broaching  the  six  gates  on  the  weir  section  of  tho  dm  would 
have  a peak  discharge  of  6,000  nP/seo.  Tho  duration  and  effects  of 
this  wave  would  be  tempered  ty  the  base  flow  in  tho  Danube  River  at 
tho  tlfto  of  the  broach.  This  wave  would  equal  tho  hlghost  flood  of 
rooord  la  1845*  Considerable  damage  to  the  waterfront  section  and  to 
railroad  * racks  in  Passau  world  bo  caused  by  this  fliood  wavo*  Sec- 
tions cf  Fc c sou  adjacent  to  the  Dm  tho  River  would  bo  flcodod  by 
about  4 motor  a cf  water  for  a short  Use  by  a flood  wave  of  6,000 
jv/aoc.  at  KSchlet  Dan.  Bolow  tho  mouth  of  the  Inn  Rlvor,  the  flood 
wave  would  be  rapidly  reduced  by  tho  wide  river  channel.  Tho  follow- 
ing table  Is  a s— ary  of  data  psrtlnat  to  artificial  flood  wavus 
crooted  by  the  dcnolition  of  the  weir  soot  ion  of  J&ch  lot  Lam* 
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283.8 
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0.2 
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12 

Kaohlet  D 

0 

b 620 
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0 

0 

7 
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291.0 

b 620 

294.8 

3000 

0.1 

0.5 

8 
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21*7 

2330 

b 14 00 

285.0 

2600 

0.2 

2.0 

10 

Rich  lot  & 

0 

0 1700 

299.5 

6000 

0 

0 

6 

Passau 

5*1 

293.5 

0 1700 

295.7 

3800 

oa 

oa  , 

7 

Obcmtell 

jul! 

286.7 

0 4000 

287.6 

— 4900  , 

0.2 

hi 

9 
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»/dr.  graphs  *.f  wav«s  crested  by  the  br caching  v>f  JSichiet  Idn  with 

various  baso  flr  vs  In  th*  Rivor  arc  sh  to  cn  Exhibit  i3,  trp'-thcr 

with  the  resultant  fl  d tyd ro graphs  Passau  (kr.  2230.6)  and  Gt*cma-ll 

TT'ft .9  ) . The  rye! r'-' graphs  at  Paaaau  and  Qbexnsall  wore  detcrrdjud  by 
r^utir-i  the  breaching  wave,  wine  vari  U3  base  fl^ws  ir.  the  Danube  River 
at  the  tine  f the  breach. 

(2)  C rsi-ierati  n i ns  given  to  tho  possibility  that 
the  weir  section  f &chlct  Dsxr  night  be  demolished  at  such  a tine  Tthen 
the  water  surface  Is  raised  by  sandbagging  t Induce  surcharge  storage 
or  to  cause  flo-jding  upstream.  It  is  not  c n side rod  structurally  ' 
feadblo  tc  raise  tie  po<  1 nr  re  than  about  3 looters  abewe  n raxl  ty 
blocking  the  utleta  and  sandbagging  between  tho  overflew  sections  of 
the  dan.  is  the  pool  wc  ulri  be  constantly  overflowing,  an  inflow  dis- 
charge exceeding  middle  high  discharge  of  1,700  r&Vsec.  would  be  ro- 
ryilred  tr  raiso  tho  pool  J rotors,  nnJcing  tho  possibility  of  aeorrtg' list- 
ing this  operation  veiy  inf  rwjuent . However,  if  demolition  of  the  voir 
section  of  tho  dm  should  occur  vfccn  the  pool  elevation  is  3 outers 
ibevo  norral,  .the  resulting  flood  wave  would  have  a peak  diachargo  about 
s.nno  n3/nfic,  creator  than  a peck  resulting  from  dcmslitfon  oomnring 
with  u-jT-tAl  pool,  i flood  wave  created  by  daaolltion  of  the  weir  soction 
of  KXchlot  Den  under  these  conditions  'mold  cause  a mejdmun  stage  at 
Passau  ovor  one  motor  higher  than  a fit  jd  wave  created  by  demolition 
mda*  normal  eruditions • However,  this  flood  wave  would  cause  no  si£— 
n if  leant  mount  of  dvnge  greater  than  the  dmage  caused  by  c flood 
wave  created  at  normal  pool  elevation,  because  the  more  important 
sections  of  the  city  aro  situated  on  high  gnovd,  beyond  the  reaches 
of  flood  waters. 


(3)  Effects  on  Bridging. 

(a)  Pcarrone\t  Brides.  Highuty  and  railroad 
bridges  across  the  Dm  the  River  below  sachlot  Dm  w-uld  not  likely  fail 
from  tho  action  of  a breeching  flood  neve,  os  they  are  constructed  high 
DJQgi  t<  clear  navigation  traffic.  H wevor,  if  ico  conditions  aro  such 
as  to  cause  Jams  at  piers  or  approaches,  bridges  could  be  dsanged  and 
bridge  traffic  would  be  suspended  at  least  tcojxmrlly.  The  only  bridgo 
upstream  frees  Sachlot  Dm  t»£t  is  c*  r.  aider  od  within  the  scope  of  this 
rep  rt  is  at  Vilshcfcn  (kn  2249.1).  This  bridgo  mould  not  bo  danngod  by 
any  condition  existing  at  Rachlet  Dm.  locations  of  perrmnent  bridges 
are  thnen  on  Exhibit  3. 


(b)  Tnffuoraiv  MUiUxr  Bridges.  Any  floating 
bridges  c ns  treated  a cress  tho  Dard>o  River  below  Kichlot  Dm  (km  2230.6) 
as  for  as  OtxxrnsoU  (kn  2206.9),  would  be  dmagod  or  possibly  destroyed 
by  a broaching  flojd  wave,  unless  constructed  to  withstand  average  surface 
velocities  greater  than  12  foot  per  second.  Pleating  bridges  ernstrctod 
•cross  tho  Dtntbo  River  tpstrom  from  Kathlst  Dm  (lea  2230.6)  to  Vil- 
shofvn  (kn  2249.1),  meld  also  be  adversely  affected  by  the  draining  of 
tho  pool  resulting  frera  dmlitloo  of  tho  data.  In  this  roach  backwater 
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aggally  keeps  ri ver  velocities  To*,  Tut  permanent  draining  of  the  pool 
TTould  incr*y*sa  a Ttrtft  surface  velocities  at  some  points  to  as  much  ae 
9 feet  -ser  second  at  me*n  discharge.  Therefore,  floating  bridge? 
would  b«  difficult  tc  maintain  in  the  reach  £*xxn  gachlrt  Do*  tc  ^11- 
shofen  • Dan  the  Hirer  profile*  and  nr  face  velocities  from  Hofkirchen 
(km  2256.7)  to  Obcmsell  (ten  2206,9}  «ro  iion  on  Exhibit  5. 

(4)  Effecta  cr.  Crossings  and  Ban ks* 

(a)  Ferries.  In  the  reach  of  the  ttmube  Ri  rer 
below  sjchlet  Don  (ten  2230,6),  all  rerry  operations  would  be  impossible 
during  breaching  floods  as  far  as  the  Inn  River  (tan  2225,2),  and  diffi- 
cult as  far  as  Oberozell  (Ian  2208*9)  • Approaches  to  ferries  located 
dowi  stream  f rm  the  dan;  would  not  likely  be  ponmnently  dannged.  Up- 
stream from  Kachlet  Oar  to  Vilahof m (tan  2249*1),  ferry  traffic  w>uld 
be  danaged  by  the  draining  of  the  reservoir,  and  the  resultant  increased 
strew*  velocities , Terries  operating  near  K&chlet  Own  would  sustain 
considerable  dosage  by  the  draining  of  the  pool,  as  their  approaches 
and  docks  would  be  left  high  and  dry,  except  during  flood  stages  on  the 
Dambe  River.  Locations  c f ferries  are  show  on  Exhibit  3, 

(b)  Military  ferrying  Operations.  In  that  the 
Dsntfce  River  is  too  deep  to  ford  in  any  roach  within  the  scope  of  this 
report,  consideration  has  beoi  given  only  to  the  effects  of  artificial 
flooding  of  military  ferrying  operations.  It  should  bo  noted  that  on 
several  occasions,  the  Danube  River  has  frozen  solidly  enoutfi  above 
jtaohlot  Dam  to  support  very  brsny  vehicles.  Ibis  freezing  was  largely 
oaused  by  loss  of  velocities  due  to  Rich lot  Dan,  and  continuous  efforts 
are  unde  to  prevent  and  brook  up  ice  formation  of  the  Danube  River 
(Reference  y),  Kllitei7  ferrying  operations  at  tho  u&mftre  River  from 
Kachlct  Ear  (tea  2230,6)  do  wist  ream  to  Obemtoll  (km  2208,9),  would 
bs  nade  impossible  or  extreraoly  difficult  by  a broaching  wave  released 
from  ifechlct  Dam,  due  to  Increased  velocities  and  stagos.  In  the 
reach  of  the  OBntfce  River  above  R&chlct  Das  to  Vilahof -on  (tan  2249*1), 
military  ferrying  operations  would  be  hlndored  by  tho  increased  velo- 
cities resulting  from  the  draining  of  the  p©r»l  after  breaching. 

Exhibit  6 shows  channel  widths  from  Frige lharts tall  (tan  2200.6)  to 
Hor^lrehcn  (tan  2256.7). 

Bank  Conditions . Below  mchlet  Dan  thoro 
would  be  no  great  damge  to  river  banks  caused  by  a breaching  wave 
flood,  mainly  because  there  would  not  be  enough  water  stored  behind 
tho  dam  tc  cake  a flood  of  long  dvatlon . As  far  as  the  mouth  of  the 
Inn  River  (tan  2225.2),  the  bonks  are  steep  and  rocky,  and  below  tho 
2hn  River  the  flood  would  be  caitalrod  within  the  hanks,  so  that 
dosage  to  the  banks  w>uld  not  be  great  at  any  place  below  ffechlot  Don* 

In  the  reach  of  tho  Danube*  River  cpstnsaa  from  Xachlet  Dam  (tan  2230.6) 
to  Hof kir char  (tan  2256.7),  tho  water  w>uld  recede  from  the  bents  after 
the  breaching  rf  Rich  lot  Dun,  In  this  reach  the  banks  arc  generally 
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stcjcp  and  are  eft <r.  rocky,  so  that  no  s riow  bsnk  en>*ic<t  ar.c  r.o 
large  and  flAts  would  be-  croatod  by  the  draining  of  the  pool* 

Exhibit  6 is  a table  of  Oeufcc  Fiver  channel  widths  from  £:.  gel  harts  roll 
(to  2200.6)  to  Hofkirchm  (to  2256.7). 


(5)  Ef foots  tc  Navjg^tOR. 


(a)  general,  After  dcncliticr.  of  the  weir  section 
cf  fcchlet  Drea,  it  would  not  be  possible  to  use  the  navigation  looks  to 
pass  largo  vessels  cither  up  or  downstream,  due  to  the  loss  of  head- 
water. Rowe vwr,  it  would  bo  possiblo  to  pass  arts  11  vessels,  displacing 
less  than  200  tons,  through  the  south  lock,  providing  the  head  and 
talX-watep  oonditioQS  j reduce  np  curnaita  and  stages  adverse  to  naviga- 
tion /C-  '/-«  -ufr'te  r * * J - * <y*  , * 


(b)  Below  Sublet  Dto.  In  case  Sichlct  Dm  is 
bruachod,  all  m vigaticn  below  the  dare  to  Otxmaell  (ten  2208.9),  would 
be  hazardous  during  the  crest  of  the  flood.  Navigation  structures 
at  Passau  would  be  severely  danaged  by  the  high  water,  the  demoli- 
tion of  K*dhlct  Ofeta  would  hinder  navigation  below  the  dare  only  for  the 
duration  of  the  crest  of  the  flood  wavt^ar  for  about  four  hours. 


(c)  Above  tech  let  Daro.  In  the  roach  of  the  Danube 
River  from  ■bchlot  Dare  (km  2230.6)  to  Vilahofen  (to  2249.1),  navig*- 
tion  would  bo  penmnently  reduced  and  remain  hasardot*  after  demolition 
of  the  dare.  This  roach  of  the  river  would  return  to  conditions  similar 
to  th>~*o  that  oadatod  before  construction  cf  tfco  dare.  Due  to  tho  rock 
outcrops  and  deposited  b.uirvmt  in  tho  river  channel,  only  snail  vessels 
weighing  loss  than  200  tons  oould  navigate  this  read),  and  only  daring 
Infrequent  periods  dum  stages  and  velocities  are  favorable.  Naviga- 
tion above  Hcf kirchon  (to  2256.7)  would  not  be  affected  by  the  demoli- 
tion nf  vfcchlet  Drea  because  backwater  offccts  resulting  from  the  dare/ 
are  negligible  above  that  point. 

b.  Flood  lives  Created  ty  Regulation  of  lfrohlet  Dan. 

(1)  Qonoral.  It  would  bo  possible  to  release  artificial 
riood  wavos  from  Stohlet  Don  by  the  regulation  of  the  weir  gates  with 
si^plervntal  aid  of  locks  and  turbines.  lho  mgnltudc,  duration,  and 
f roqiancy  of  the  twives  created  depend  on  the  discharge  in  tho  Danube 
Rivar  ard  backwater  resulting  from  tho  Inn  Stiver  which  enters  the 
Danube  Rivar  about  five  kHomotora  be  law  Rich  let  ftun.  An  artificial 
flood  wave  created  by  the  sudden  opening  ox  tho  weir  jitoa,  locks,  and 
turbines,  with  the  rcsonoir  at  normal  elevation  cf  299.5  meters  above 
sc*  level,  vculd  have  a peak  discharge  of  5,000  cr/stc.  and  the  flood 
would  last  about  two  hours.  Waves  could  be  reposted,  depending  on  tho 
Donubo  River  discharge  at  th*  following  intervals* 

20  hoars  at  noan  low  water, 

12  hours,  at  man  water, 

5 hours  at  man  hi^h  water. 
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Ar  artificial  flcod  ware  of  5,000  r^/seo.  would  approach  the  largest 
flt>jd  of  record,  of  6,000  dVscc.  in  1B45,  and  would  cause  considerable 
darBge  tc  the  lower  sections  of  rassau.  Belcw  tho  nouth  of  the  Inn 
River  (te  2225.2)  the  effects  of  the  wave  would  be  greatly  reduced  by 
the  wide  river  channel.  Velocity  changes  will  be  greet  eat  if  tho  wave 
la  reloased  during  a period  of  l<wr  flow  In  the  Danube  River.  Exhibit  11 
shews  stago-d3s charge- velocity  curvos  for  Passau  and  Obemsell. 

(2)  Effects  on  Bridging. 

(a)  Permncnt  Bridges.  Artificial  flood  waves 
created  by  the  cnnlpulatlon  cf  tho  gates  at  Kachlct  Dun  vould  have 
approxinn tely  the  same  effects  on  peiwancnt  bridges  across  the  Danube 
River  as  a flood  wave  created  by  broaching  tho  weir  section  <€  the  dara, 
as  discussed  in  par,  4-02,  a,  (3)(a). 

(b)  Tfnpoi^xy  Military  Brides.  Floating  mllitaxy 
bridges  aeries  tho  Danvbe  River  would  bo  darsagod  to  about  the  emne  ex- 
tant by  tho  release  of  large,  regulated  flood  waves  fran  Rachlot  Dam, 
is  by  a wave  created  from  the  broaching  cf  the  darn,  as  discussed  In 
par.  4-02,  a,  (3)(b)j  except  that  bridges  constructed  upstream  fran 
tho  dap  Wiuld  bo  difficult  to  maintain  only  during  periods  of  drawdown 
In  the  reservoir  after  large  tel oases. 

(3)  Effects  on  Crossings  and  Banks. 

(a)  Ferries.  large,  artificial  flood  waves  re- 
leased fran  Faehlet  Dan  would  cause  about  the  sane  amount  of  daango 
to  Droube  River  ferries  as  th£  broaching  flood  wavs  discussed  In  par* 
4-02,  a,  (4)(a).  However,  since  tho  pool  behind  the  dam  would  not  be 
drained  for  long  periods  % flood-releasing  operations,  forrlea  located 
above  Khchl-’t  Due  would  not  bo  permanently  damaged. 

(b)  Mi  lit  a or  Ferrying  Operations  The  damage  to 
rilitajy  ferrying  operation s eroated  by  a largo,  artificial  flood  wavr, 
released  from  Khchlet  Dam,  would  be  about  tho  sane  as  danmgo  caused  by 

a fit  4 wave  resulting  from  broaching  the  woir  section  cf  the  dam,  as 
din cus sort  in  par,  4-02,  a,  (4)(b).  The  wave  could  bo  rep oa tod  at 
Interval  as  indicated  in  par.  4-02,  b,  (1)  above.  No  permanent 
hindrance  to  crossing  tho  Unite  River  above  tho  dam  would  result  from 
tho  roloaso  of  artificial  flood  waves  however,  because  the  reservoir 
wvuld  not  likely  be  drained  for  leng  periods  by  cyclical  operations. 

(c)  Bank  Oondltlons . Releases  of  large,  artificial 
flood  tmvos  from  Rachlet  Dem  would  have  approximately  the  earns  effect  on 
bank  eeditioM  and  approaches  to  crossings  as  a flood  wave  resulting 
from  tho  broaching  cf  the  data;  see  par.  4-02,  a,  (4)(c). 
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(4)  Effect •»  cr.  Navigation. 

(a)  General.  Any  plan  to  release  cyclical  flood 
waves  tmr  *“achlet  I>»c  v?oula  rake  the  u3e  of  the  navigation  locks  ex- 
tremely difficult,  if  not  iipoasible  daring  build-up  and  release 
periods.  Plans  for  releasing  the  largest  waves  possible  would  call 
for  the  opening  cf  the  lock  gatos  tr  supplorent  releases  Trent  the  weir 
section.  Repeated  use  of  the  locks  for  this  purpose  would  cause  per- 
manent dfcnago  to  the  L.oks. 

(b)  Btlorr  Each  let  Dan.  Regulation  of  Kachlet  Dam 
to  create  large  artificial  flo-d  raves  wnuld  cause  stage  variation  and 
raver  velocities  sc  great  that  navigation  would  bo  impossible  between 
•Cachlet  Ike  (Jar-  2230.6)  and  the  mouth  ctf  the  Inn  River  (km  2225.2), 
and  hazardous  downstroar.  to  Gberntell  (km  2208.9),  lor  a period  of 
about  two  hours  after  the  release  of  each  wave.  Navigation  facilities 
ir  Pas  mu  would  bo  severely  damaged  by  the  action  cf  flood  waves  cf 
5,000  rv/oec.  originating  at  the  dar . 

(c)  Above  Fachlet  Dan.  During  periods  of  flocd- 
wavo  releases  at  *bchlet  Das;  and  for  several  hours  later,  drawdown  In 
the  pool  above  the  Dam  would  cause  increased  stream  velocities  and  do- 
creased  channel  depths  s-;  that  mvigatian  w>uld  be  temporarily  suspended 
from  toiehlot  Dam  (km  2230.6)  to  Vilshofcn  (kr  2249.1).  No  serious 
dasmge  to  navigation  structures  would  be  likely  in  this  reach,  resultr- 
ing from  any  regulation  of  Khchlet  Dun. 

o.  Flood  Nhves  Created  br  Regulation  of  the  lair  River. 

(1)  Oencral.  Hydraulic  studies  onductod  by  the  Goman 
Government  (Roference  3)  show  that  it  is  possible  to  create  artificial 
floods  on  tho  Isar  River  by  using  scvaral  different  plans  of  ro  gala  tics. 
Only  regulation  plans  which  caused  high  water  at  the  mouth  of  the  Isar 
River  (Dan  too  River  las  2282.0)  were  considered  in  this  report.  To 
detemine  the  flow  in  tho  Dsntoe  River  below  the  mouth  of  the  Isar 
River,  flood  wavos  released  at  Heftetn  Lock  on  tho  Isar  River,  located 
91,3  kllorwtcrs  above  tho  mouth,  were  routed  <fc>m  the  Danube  River  to 
ttehlnt  Ram,  using  various  base  flews  in  both  rivers.  Regulations  of 
hydraulic  structures  on  the  Isar  River  are  discussed  in  detail  in 
Rafarwnoe  3.  Bahibit  U shews  artificial  flood  wave  reloasos  from 
Hofham  Lock  and  their  resultant  flood  hydro  graphs  below  tho  mouth  of 
the  Isar  Rlv«r  and  at  W eh  let  Dan. 

(2)  Eto  1. 

(a)  General.  This  scheme  for  releasing  artlfioial 
flood  waves  en  tf.c  Issr  Blvwr  ic  based  on  the  manipulation  of  tho  weir 
gatoo,  canals,  and  Incks  at  Cbcrfoehrlng,  3arptflut,  Dppenbom.  and 
Hofham,  to  produce  the  highest  pot  si  bio  flow  in  the  Isar  River  below 
Hofhmn  Look.  A detailed  discussion  of  this  aohaae  is  presented  In 
Rafemnco  3,  together  with  its  effects  cn  the  Is%r  Rivor  Basin. 
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4-02c(2)(a) 


Tho  raxlnurr  effective  wave  produced  by  this  plan  would  oc~ur  if  tho  ~mva 
were  released  during  a period  of  noar.  discharge  oa  the  Isar  River.  This 
wave  would  hrve  a peak  dischargo  of  abcut  1.200  raVaoc.  at  Kofhan  Lock, 
which  would  cause  a peak  discharge  of  970  rr/soc.  in  the  ton  die  River 
beVw  the  routh  of  the  Tsar  RW*r,  and  930  rv/scc,  at  Kachlet  Dar., 

Data  pertinent  to  artificial  flood  waves  cniatod  at  Kef han  Lock  using 
Plan  A are  shrvn  in  the  following  tablet 


Station 

Distance 
• from 
Hofhan 
{ Lock  j 

Base  ' 

Peak 

i Time  fror  release  of. 

WVU  tci 

flow  • 

i 

discharge 

1 Start 
of 
rise 

Peak 

discharge 

End 

of 

rise 

Fin.  - 

* 

nVscc 

i Hours 

Hours 

Hours 

Hafhar  Lock 

0 

1 160 

1200 

0 

0 

69 

Below  mouth, 

1 

1 

i 

Isar  R. 

81.3  i 

, 620 

b 970 

2 

11.5 

0 80 

gsohlat  D. 

132.7 

620 

L 930  j 

6 | 

18.0 

: 0 90 

* Mean  discharge, 

b Rise  in  stago  of  about  0,8  rotor. 

0 Approximate  time.  Rise  is  negligible  after  tine  Indicated, 


(b)  Effects  jo  tho  Dand&e  River.  An  artificial 
flood  eevo  created  cn  the  Tsar  River  by  using  Plan  A would  hinder  all 
ncvigatin  and  anphJMoua  crossing  of  the  Don  die  rdver  between  the  nouth 
of  tho  Isar  River  (km  2282.0)  and  (Cachlet  Dean  (km  2230.6).  during  tho 
crest  of  tho  flood  or  about  six  hours.  This  flood  probably  would  have 
an  adverse  affect  on  any  floating  military  bridges;  however,  river 
banks  and  permanent  bridges  wruld  suffer  little  danape  from  this  flood 
wave.  Exhibit  4 is  a sketch  map  cf  tho  Danube  River  f roiu  above  the 

mouth  of  tho  Isar  River  to  below  Hcfldrchon  (Jco  2256,7). 

♦ 

<3)  P^n-B. 

(a)  General.  In  carrying  out  this  plan  for  creating 
artificial  flood 'waves  on  the  Isar  River,  supplancntal  water  would  be 
obatined  from  RSI  dim  Lake,  and  from  the  manipulation  of  weir  gates, 
oo»al&,  and  looks  at  Joking,  Pueltal,  HnellriogeLakreuth,  and  Gross- 
hosseloha,  and  by  drawing  eater  from  the  city  cf  Kuonchcn  and  the 
Great  Arpor  Pmer  Tories;  thereby  augmmtlng  the  water  obtained  in 
Plan  A.  Reference  3 presents  a detailed  discission  cf  this  plan  and 
its  affects  an  tho  Isar  River  Basin.  A flood  wave  produced  by  this 
plan,  if  released  during  a period  of  moan  dischargo  on  both  the  Isar 
and  Dandie  Rivers,  «muld  have  a peak  dischargo  cf  about  1,800  nj3/soc, 
at  Hofham  trek,  causing  a peak  discharge  of  1,100  nd/soc.  in  tho  Dmufea 
River  below  tho  cou*h  of  tho  Isar  River  (km  2282.0),  and  1,000  n3/sec. 
poak  at  Kaoblet  Dan  (km  2230,6), 
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4r- 02c  (3)  (a) 


following  table  presorts  data  pertinent  V>  artificial  flood  waves 
croft  ted  at  Hofhas  Lock  under  Plan  Bi 


Statics  I- i3tar.ee,  Base 


Peak 


Ting  f rerr.  release  of  iove  tot 


i 

from 
Hofhan  j 
Lock 

flow  ^discharce 

! ! 

Start 

I of 

rise 

Peak 

| discharge 

r>id 

of 

rise 

I 

Rr.« 

[r^/secj  ri/sec 

Bouts 

jklEg 

Hours 

Hofhftr  Lock 

0 

160  1 1800 

0 

! 0 

69 

Below  rxmth, 
Isar  R,  | 

81.3 

| 

620  -b  1100 

\ 

2 

u 

c eo 

KRchlct  D. 

132.7 

620  * 1000 

6 

17 

c 90 

* Wood  discharge. 

® Rise  in  stago  of  about  1.0  meter, 

0 Approximate  time.  Rise  is  nogligiolo  after  timo  indicated. 


(b)  Effects  on  the  Danube  River.  A flood  wave  released 
under  Plan  8 would  result  in  poak  water-surface  elevations  at  the 
following  stations  nbenro  Hefkirchor  (km  2256,7),  the  point  above  which 
there  is  little  backwater  effect  fraa  Khchlet  Dan: 


SitUa 

Boflcirchon 

Hicdcr  Altelch 
Mouth  of  Isar  R, 


Kilometers 

Sk222  && at 

2256.7 
2260.0 
2265.0 
2270.0 

2275.7 
2282.0 


Plan  P 

Peok  elevation^ 
in  meters  above 
sea  level 

303.7 

304.6 

306.0 

307.4 
309.0 

310.5 


Mean  hi^i  water 

stago  in  maters 

ftboYfi.aai  toYal 

304.8 

305.7 

307.1 

308.5 

310.1 

311.6 


wAs  soring  that  fiord-control  dikes  in  the  reaon  a ro  not 
bre.chod  Td  that  parking  plants  are  in  opcratlun, 

A flood  wave  of  1,100  nP/sec.  would  rske  navigation  end  amphibious 
creasing  of  the  Dandbo  River  difficult  betwoen  the  nouth  of  the  I«*&r 
River  (las  2282,0)  and  g&ohlut  Dan  (lan  2230,6),  for  a period  of  about 
six  hours  and  right  darn  go  wy  floating  bridges  constructed  across 
tho  Dmvfco  River  in  this  roach.  River  bonks,  dikes,  and  approaches 
to  crossings  would  be  little  damaged  by  this  f lo-xi,  and  no  penmnent 
bridges  wculd  be  damaged, 

(4)  EJbl. g« 

(a)  Cperal . This  plan  utilises  tho  same  oper- 
ations of  hydraulic  ins  talla  td  ms  af  tho  Isar  River  as  Plan  B,  but 
tho  flood  wsvo  rould  be  released  fror.  Hofhsa  Lock  luring  a period 
of  naan  hi#i  discharge  or.  both  the  Isar  and  Ifenube  Rivers. 
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4- C2c(i)(a) 


The  peek  discharge  released  from  rWhsa  Lock  would  alec  be  about  1,800 
r3/sc c.,  but  Tmuid  cause  a &•*&?.  discharge  of  2,000  ar/3ec  on  the  Danube 
fii v,t: r b^lor  the  ’^outh  of  the  Isar  River  (km  22B2.0),  and  a peak  of 
1,700  rr/sec.  at  h'chlet  Deo>,  A sirre  ry  of  data  pertinent  to  artifi- 
cial fined  vos  r^lsasod  at  Kefh*r  lock  using  Plan  C lire  presented  in 
tr -2  following  tablet 


Siatiur.  pi*  tanco  Base 

1 Peak 

r.  release  of  wavu  to: 

| Iron  flow 

9 ! discharge  1 

Start 

Peak 

End 

» Hofham 

! 1 

cf 

j discharge 

of 

! lock  ! 

t x * 

rise 

rise 

: Eta  .n?/»cc 

b Ihss. 

Hours 

Hpura 

Hour? 

Hofham  Locki  0 667 

180C 

0 ~ 

i o 

IF 

Below  mouth,i 

b 2000 

1 ! 

T»ar  R.  1 81.3  , 1700 

2 

i 10 

24 

Kachlet  D,  132.7  1700 

! 1900 

6 

16 

' 32 

£ Mocn  high  discharge* 

° Rise  in  stage  of  about  0*2  meter* 

(b)  Effects  on  th - Danube  River*  Peak  vratcr- 
surfhee  olevations  for  the  Dan\i)e  River,  resulting  from  a flood  wave 
mlnased  from  Hofham  lock  under  Plan  C,  ere  shorn  in  th6  fcllorring 
table  for  various  stations  above  Htfkirchcn,  above  which  there  is 
little  backwator  effect  from  K&chlet  Darni 


Station 

Kilometers 
above  Sulim 

J23B.fi 

Peak  elevation* 
in  raetiirs 
above  sea  lovol 

Mean  high  water 
stage  in  meters 
above  sea  level 

Hofldrcken 

2256.7 

305.0 

304.8 

2260.0 

305.9 

305.7 

2265.0 

307.3 

307.1 

2270.0 

308.7 

308.5 

Hifldor  Altcioh 

2275.7 

310.3 

310.1 

Mouth  of  Iaar  R. 

2282.0 

3U.fi 

3U.6 

<A as uning  that  flood- control  dikes  in  the  reach  aro  not 
broached  and  that  pirping  plants  aro  operating* 

A flc-od  wave  of  2,000  n3/soc.  v^ulri  have  approximately  the  same  effoct 
wi  mvigatian,  amphibious  crossings,  and  bridging  of  the  Danube  River 
as  a flood  wave  released  under  Plan  B,  described  in  4-02,  c,  (3)(b) 
ftborva.  Continuous  reps  tit  ion  tf  this  flood  wav*  would  cause  severe  bank 
erosion  between  the  mouth  of  the  Isa r River  (ton  2282,0)  and  Hofyirchen 
(kn  2256.7). 

4r-03  STILL-WHER  BARRIERS. 

a.  General » Investigations  of  ttie  roach  of  the  Don  the  River 
considered  within  the  soopc  cf  this  report,  show  that  it  is  not  possible 
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tc  Croat*  «iy  Stlll-^tyr  barriers  Nile*  ?3*chlet  tern  by  ary  pla^  cf 
reflation  or  breaching  cl  the  der.,  because  of  the  narrow  width  and 
steep  gradients  of  the  rlv^r  valley  bclrrr  the  dar.  Consequently, 
only  the  possibilities  of  causing  still-water  barriers  ups t roar;  fron 
Eifrlct  ter  an,-  presented  in  this  report.  The  following  methods  cf 
producing  still-water  barriers  above  toJChlet  ter  were  investigated i 
(1)  Drain  the  reservoir  behind  Kaehlet  Dan  to  create  mud-flatc  or. 
areas  covered  by  deposited  sediment  fren  norml  inundation;  (2)  Raise 
ttv>  reservoir  stage  by  sen  iboggir.g  t*  create  flooding  conditions  up 
stream;  and  (3)  Broach  flooo-ccr.+rc  1 dikc3  below  the  mouth  of  the 
Tsar  River  in  conjunction  with  the  release  of  artificial  flood  waves 
fr~rr.  the  Isar  River. 

b.  Created  bv  Draining  Phchlct  Reservoir.  Due  tc  the  steep 
gradients  and  narrow,  rocky,  river  vall^r  from  fQachlet  Ikvn  (ton  2230*6) 
to  Kofkirchen  (kr  2256.7),  no  significant  arad-fiats  tculd  be  created 
by  draining  the  reservoir,  even  during  low  flow.  There  is  no  backwater 
effect  fron  Jfechlet  Dam  above  Hcfkirchcn  at  low  flows,  and  tho  back- 
water effect  is  not  nearly  that  far  during  hi#i  flows.  Profiles  of 
the  Danube  River,  with  and  with. out  Sichlet  tern  regulation,  arc  shwm 
in  Exhibit  5. 


c»  Created  by  tel  sin#  the  3tagc  at  ’SSchlct  Dam.  It  is  con- 
sidered feasible  to  raise  the  stage-  at  Kaehlet  tern  by  sandbagging  the 
dw  and  ptwer  hiuso,  up  to  about  elevation  302,5  meters  above  sea  level. 
With  all  woir  /jatos,  locks,  and  turbines  closed,  the  unregulated  over- 
flow of  tho  crest  gates  and  lock  gates  at  this  stage  would  have  a dis- 
charge of  about  1,800  to  2,000  nr/sec.,  which  is  above  moan  high  discharge. 
Any  hi#ior  raising  cf  the  stage  is  considered  Impractical  ar.d  would 
pxrbably  result  in  struct uml  failure  of  the  dan.  It  was  determined 
that  with  tho  stage  at  *<&chlot  Den  raised  to  elevation  302.5  motors 
above  soa  level,  aftd  with  ar»  overflow  discharge  cf  2,000  rr/soo,t  there 
would  be  no  appreciable  In  cron  3 e of  backvRtcr  effect  abovo  Hofldrchcn 
(to"  2256.7);  therefore,  it  Taoula  rvpt  be  possible  to  create  any  mud- 
flats In  tho  reach*  above  Hcfklrchaa  by  induced  backwater  from  raising 
Khehlot  On • Plans  of  Sachlot  Dam  arc  presented  in  Exhibits  9 and  10, 
and  Danube  River  profile  shewing  induced  barkwater  effect  ic  shown  in 
Exhibit  5. 

d.  Croatod  by  Broaching  of  TIood-Ccntrol  Dikes  and  by  Rt-rula- 
Uor.  uf  ,th»  Isar  River.  Study  af  the  reach  of  the  DamAn  River  hoi™ 
tho  mouth  of  tho  Iaar  River,  showed  that  still-water  barriers  oculd  bo 
croatod  between  tho  mouth  cf  the  Isar  River  (km  2282.0)  and  Kofkirchen 
(kr  2256*7)*  This  roach  of  river  is  charactcriiod  by  low  gradients  and 
• wide,  flat  river  wllcor.,  raking  it  id4*l  for  use  as  a still-water  barrier. 
Flood-control  dikes  and  pimping  plants  hive  beoc  constructed  on  both  sides 
cf  the  Dwube  River  along  this  roach  to  confine  tho  flow  to  tho  main 
river  channel*  Broach  Log  of  these  dikes  wuld  cause  the  flooding  of  flat, 
lnwlani  areas  ami  create  a formidable  barrier  to  military  crossing 
operations,  if  rndo  during  a stage  of  riddle  high  water  in  the  Danube  River, 
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Due  tc  the  lick  of  sufficient  data  cn  the  flood-control  dikes,  it  is 
net  pxsiblc  to  sel^-t  o&ct  points  t*>  fcrsadi  the  dikes  to  produce  the 
•wl  effective  flooding  conditions.  A topographic  survey  cf  the  aroa 
betuwr.  Doggenderf  (Ict  2204 • 5 ) and  H cf  Icirchen  (km  2256,7)  is  needed  to 
deterrrins  the  Icg-tics  cf  points  or.  the  fl  ^od— control  dikes  which,  if 
broached,  would  cruse  the  moat  rapid  and  effective  artificial  flooding 
additions • Py  releasing  an  artificial  flood  iravo  from  Hofhan  Lode  cn 
the  Isar  River  u:dcr  Plan  B,  deseribod  in  pnr.  4-02,  c,  (3)  above,  the 
stage  ir>  this  reach  could  be  mltrnd  over  one  meter  during  a period  of 
se«i  discharge.  If  either  Plan  B or  Plan  C were  carried  out  at  a tire 
then  the  flood-oontrol  dikes  are  breached,  alter  barriers  in  the  form 
of  piui -flats  would  be  created  an  both  sides  of  the  Danube  River  from  the 
nrjuth  of  the  Isar  River  (km  2282,0)  to  Ho  Heir  Chen  (tan  2256,7).  A still- 
water  barrier  created  by  breaching  of  the  flood-control  dikes  would  be 
effective  for  a length  of  tiro  depending  ent  (1)  The  natural  flow  in 
the  fer.tfco  Rivor,  (2)  The  ability  tv  release  future  artificial  flood 
waves  from  the  Isar  River,  and  (3)  The  ability  of  the  enemy  to  repair 
the  dikes.  The  tiro  required  to  create  still-water  barriers  depends 
ant  (1)  The  stage  in  the  Dantfce  River;  (2)  The  location  CL  the  breaches; 
and  (3)  Tho  sire  of  tho  breaches.  A more  detailed  topographic  nap  of 
the  area  and  a mcro  detailed  physical  description  of  the  flood- 
control  dikes  ore  needed  before  reasonably  accurate  tine  schedules 
could  be  prepared.  However,  preliminary  exsnination  of  the  area 
between  the  mouth  of  the  Isar  River  and  H^fkirchan,  indicates  that  tho 
most  effective  plaoes  to  broach  the  fli  od-control  dikes  probably 
would  bet  (1)  Directly  opposite  tho  mouth  of  the  Isar  River;  (2)  At 
Nieder  Alteich;  and  (3)  At  That  do  rf.  It  appears  that  flooding,  would 
not  be  effective  tmleso  the  Damtae  Rivor  la  higher  than  moon  stage. 

Rises  in  the  river  higher  than  mean  stage  lact  from  two  weeks  in  the 
fall  and  winter  to  two  months  in  tho  spring  and  early  sirrcr.  No 
forr  of  regulation,  raising  the  3tage,  or  breaching  of  kachlet  Dam 
would  have  any  effect  on  the  reach  of  the  Danube  Rivnr  above  Hof- 
kirchen  (2256.7),  due  to  the  narrow  valley  and  steep  rivor  gradients 
below  Holkirchen.  Exhibit  4 is  a sketch-top  showing  the  location  of 
tho  river  channel,  flood- control  dikes,  and  pupping  plants  on  tho 
Dnnubo  River  from  above  tho  mouth  ol  the  Isar  Rivor  (tan  2282.0)  to 
below  Kef  klrcbnn  (Um  2256.7). 

4-04  CONCLtBICNS. 

The  following  arc  conclusions  reached  regarding  the  hydraulic 
uffocts  of  regulation,  operations,  and  possiblo  demolition  cf  K&cblot  Daai 

1,  Navigation  and  rllitaiy  ferrying  operations  on  the 
Danube  River  would  be  rode  oxtrssely  hazardous  for  a distance  of  about 
25  kilometers  bclw  *&chlat  Dam  for  a period  of  two  to  four  hours  dur- 
ing floods  created  by  releasing  largo,  artificial  flood  naves  from 
Kachlrt  Dan  or  ly  1 flood  t»vo  created  by  danolition  of  tho  dam, 

2.  feterfront  structures  ir.  Passau  would  be  sever oly 
do-mged  by  any  large  artificial  flood  wave*  released  from  Rich  lot  Dam. 
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3,  Any  regulation  op<rations  or  dauolition  of  Eaehlct 
D«r  would  cause  little  significant  'iRsage  V>  railroad  and  highway 
bridges,  jr  to  river  banks  and  approaches  tc  crossings  bdw  jrachlct  Dam. 

4*  Demolition  of  *>chlet  D as?  would  severely  restrict 
navigation  between  Passau  (ton  2225.2)  and  Vilaholen  (kr  224S«1)  duo 
to  the  drririiiv;  of  the  Bavarian  Fthchlet  roach  of  the  !>.mL>e-  River, 

5.  Navigation  and  ’■diitftiy  ferrying  operations  cn  tho 
Danube  River  would  be  rade  hazardous  between  the  evuth  of  the  Isar 
River  ( Yr  2282.0)  anri  Khchlet  Dan  (tor.  2230.6)  for  a period  of  about  six 
hours  during  flotds  caused  by  reioaa.tng  large,  artificial  flood  waves 
froT.  Hofhan  lock  on  the  Isar  rdver . 

6.  Large,  artificial  f lo'-d  waves  released  freir  H^Ihsm 
Lock  on  the  Isar  River  would  cause  little  significant  damage  to  river 
been '/s  jr  approaches  to  crossings  along  the  Dan\i>e  River,  as  long  as 
the  flood-control  dikes  between  the  mouth  of  the  Isar  River  and  Hof- 
kirchoi  are  not  broached. 

7.  No  significant  still-water  barriers  can  be  created 
by  Kachlct  Dan,  cither  ty  raising  the  water  stage  above  ncrnttl  at  the 
dar.  or  by  draining  the  reservoir  behind  the  iam. 

8.  Sti IL-wat^r  barriers  can  be  created  or.  the  Zhr.ube 
Rivor  from  the  mouth  of  the  Isar  River  (ton  2282.0)  to  Hofkirchan 
(ton  2256.7),  fcy  breaching  the  flood-ccntrol  dikes  alonp  this  roach. 

The  barriers  created  oeuld  bo  enlarged  by  the  release  of  artificial 
flood  waves  from  HoTham  Lock  on  the  Isar  River, 
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